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TELEPHONE SERVICE SYSTEM IN A
ASYNCHRONOUS TRANSFER MODE
PRIVATE NETWORK

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an asynchronous transfer
mode (ATM) private network. Specifically, this invention is
a telephone service system in ATM which 1mplements
telephone service 1n the ATM by converting an analog
telephone signal, which are input/output to/by a switch 1n a
public switched telephone network (PSTN), into an ATM

cell.
2. Discussion of Related Art

Wide-band integrated services digital network (ISDN) i1s
a communications network which integrally provides tele-
phone service, video telephone, data transmission, and fac-
simile. In the ATM, the units of data having a fixed length,
called cells, are transferred and switched, thus the ATM 1s
appropriate for the wide-band ISDN. The ATM method 1s
not used 1n all areas, so ATM networks, which may be need
to be connected to each other. U.S. Pat. No. 5,459,722
relates to an interface device for connecting ATM networks,
which are far away from each other, using an existing PSTN.

A digital trunk transmission method used 1n the PSTN for
a usual telephone service employs a time division multi-
plexing (TDM) system. In the TDM system, time slots,
which are repeated with predetermined intervals, are allo-
cated to corresponding subscribers. Information 1s loaded
into the slots and transmitted. The multiplexed information
1s discriminated by the position of the slot in the temporal
domain. If the information transmission speed changes, a
slot which 1s capable of covering the maximum speed of the
information 1s required, so a subscriber 1s allocated a time
slot, regardless of the existence of data to be transmitted.
Consequently, the average transmission speed of informa-
fion 1s very low, and the transmission lines are not used
ciiiciently.

A conventional method for a telephone service exchanges
subscribers’ telephone signals through a switch and PSTN to
provide the signals to subscribers. A digital trunk transmis-
sion method for the conventional telephone service always
allocates time slots to each subscriber, regardless of the
existence of data to be transmitted, thus overall transmission
bandwidth becomes large. For implementing multimedia
service, enormous transmission bandwidth 1s required to
accommodate the services subscribed by users. To solve this
problem, an ATM method 1s presented. However, the exist-
ing PSTN cannot perform high speed transmission because
of high loss, so the PSTN cannot be correlatively linked with

the ATM method.
SUMMARY OF THE INVENTION

Accordingly, the present imnvention 1s directed to a tele-
phone service system 1n an ATM private network that
substantially obviates one or more of the limitations and
disadvantages of the related art.

An object of the present mvention 1s to provide a tele-
phone service system which can provide an analog tele-
phone service 1n the ATM private network by converting an
analog telephone signal transmitted by a PSTN 1nto an ATM
cell.

Additional features and advantages of the mnvention will
be set forth 1n the description which follows, and 1n part will
be apparent from the description, or may be learned by
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2

practice of the invention. The objectives and other advan-
tages of the invention will be realized and attained by the
structure as illustrated in the written description and claims
hereof, as well as the appended drawings.

To achieve these and other advantages, and 1in accordance
with the purpose of the present mvention as embodied and
broadly described, a telephone service system 1n an ATM
private network, includes: a PSTN interface unit for per-
forming PCM with an analog telephone signal transmaitted
from a channel in a PSTN, converting the modulated data
into a CEPT frame before sending it to a subscriber, per-
forming the PCM with CEPT frame data from a subscriber,
and converting the modulated data 1nto an analog telephone
signal, before forwarding it to the PSTN; a first ATM cell
processing unit for converting the CEPT frame data from the
PSTN interface unit into an ATM cell, converting an ATM
cell from a subscriber into CEPT frame data, and sending 1t
to the PSTN interface unit; an ATM switching unit for
switching the ATM cell from the first ATM processing unit
to the subscriber, and switching the ATM cell from the
subscriber to the PSTN; a second ATM processing unit for
converting the ATM cell from the ATM switching unit into
CEPT frame data before sending 1t to the subscriber, and
converting the CEPT frame data from the subscriber into an
ATM cell before sending 1t to the ATM switching unit; and
a subscriber line interface unit for converting the CEPT
frame data from the second ATM processing unit into an
analog telephone signal before sending it to a relevant
subscriber, and performing the PCM with the analog tele-
phone signal from the subscriber and converting the PCM
data into CEPT frame data.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the mvention as claimed.

BRIEF DESCRIPTION OF THE AT'TACHED
DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated 1 and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention.

In the drawings:

FIG. 1 1s a block diagram of a telephone service system
in an ATM private network, according to the present inven-
tion;

FIG. 2 1s a block diagram of the tip/ring interface unit of
the present mvention;

FIG. 3 shows the configuration of an E1 frame; and

FIG. 4 shows the configuration of an ATM cell.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

Reference will now be made 1n detail to the preferred
embodiments of the present imnvention, examples of which
are illustrated 1n the accompanying drawings.

The operations and effects of the present mvention are
described below 1n detail with a preferred embodiment
according to the technological idea of the present invention.

As shown 1n FIG. 1, PSTN interface unit 10 consists of
first tip/ring 1nterface unit 11 and first CEPT processing unit
12. First tip/ring interface unit 11 performs a pulse code
modulation (PCM) with analog telephone signals of each

channel (CH1-CHn) transmitted from a PSTN switch, and
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converts PCM data from subscribers into analog telephone
signals. First CEPT processing unit 12 converts the PCM
data, transmitted from first tip/ring interface unit 11 through
thirty channels into one CEPT frame, and outputs the frame
through n/30 E1 channels. First CEPT processing unit 12
also performs the reverse operation.

First ATM processing unit 20 consists of first cell
assembly/disassembly processing unit 22 and first physical
hierarchy processing unit 21. First cell assembly/
disassembly processing unit 22 converts the CEPT frame
signal, transmitted from first CEPT processing unit 12, into
an ATM cell, before sending 1t to first physical hierarchy
processing unit 21. First cell assembly/disassembly process-
ing unit 22 further converts the ATM cell, transmitted from
ATM switching unit 30, mnto a CEPT frame, before sending,
it to first CEPT processing unit 12. First physical hierarchy
processing unit 21 transmits the ATM cell from first cell
assembly/disassembly processing unit 22 to ATM switching
unit 30, and transmits the ATM cell from ATM switching
unit 30 to first cell assembly/disassembly processing unit 22.

ATM switching unit 30 switches the ATM cell transmitted
from first ATM processing umt 20 to a subscriber, and
switches the ATM cell received from the subscriber (or

second ATM processing unit 40) to the PSTN.

Second ATM processing unit 40 consists of second cell
assembly/disassembly processing unit 42 and second physi-
cal hierarchy processing unit 41. Second cell assembly/
disassembly processing unit 42 converts the ATM cell,
transmitted from ATM switching unit 30, into a CEPT frame,
before sending 1t to second CEPT processing unit 52.
Second cell assembly/disassembly processing unit 12 fur-
ther and converts the CEPT frame signal, transmitted from
second CEPT processing unit 52, into an ATM cell, before
sending 1t to ATM switching unit 30 through second physical
hierarchy processing umit 41. Second physical hierarchy
processing unit 41 transmits the ATM cell from second cell
assembly/disassembly processing unit 42 to ATM switching
unit 30, and transmits the ATM cell from ATM switching,

unit 30 to second cell assembly/disassembly processing unit
42.

Subscriber interface unit 50 consists of second tip/ring,
interface unit 51 and second CEPT processing unit 52.
Second tip/ring interface unit 51 performs the PCM with
analog telephone signals of each channel (CH1-CHn) trans-
mitted from a subscriber 60, and converts PCM data, from
the PSTN switch, into an analog telephone signal, before
sending 1t to the subscriber 60. Second CEPT processing
unit 52 converts the PCM data, transmitted from second
tip/ring interface unit 51 through thirty channels, 1into one
CEPT frame, and outputs the frame through n/30 E1 chan-
nels.

As shown 1n FIG. 2, tip/ring interface unit 11 consists of
n subscriber line interfaces (I,—1,)), for transmitting analog
telephone signals received from n channels 1n the PSTN to
subscribers, and transmitting analog signals from subscrib-
ers (or, CODECs (C,-C,)) to the PSTN; and n CODECs
(C,—C,), for converting analog telephone signals, from the
n subscriber line interfaces (I,—1)), into PCM data, before
sending them to subscribers, and converting PCM data, from
the subscribers (or, first CEPT processing unit 12), into
analog signals, before sending 1t to the subscriber line
interfaces (I,—1 ).

Analog signals are transmitted from a PSTN switch to
subscriber line interfaces (I,—I,) through n channels con-
sisting of a pair of tip and ring wires. The subscriber line
interfaces (I,—I) convert telephone signals, superimposed
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4

over =48V DC, mto voltage signals between -1V and +1V,
before sending them to subscribers (or, CODECs (C,—C,)),
and superimposes the voltage signals between -1V and +1V
over —-48V DC, before sending them to the PSTN. The

voltage signals between -1V and +1V, transmitted from the
subscriber line interfaces (I,—I ), are input to CODECs
(C,—C,), where the signals are sampled at the speed of 8
KHz and converted to 8-bit PCM data, and then sent to the

subscribers. The speed of data, which 1s output through one
channel of the CODECs (C,-C,), is 8x8 Kbps. PCM data
transmitted from subscribers to CODECs (C,—C,) is con-

verted 1nto analog signals, before being sent to the switch 1n
the PSTN.

PCM data from the CODECs (C,—C,) are sent to first
CEPT processing unit 12, where the PCM data 1s converted
into an E1 frame, and then sent to first ATM processing unit
20. The structure of the E1 frame 1s shown m FIG. 3. One
channel consists of 8 bits, and 1ts speed 1s 8 Kbps. The first
channel 1s for synchronization, and the fifteenth and thirty
second channels are for control. Since the E1 frame consists
of 32 channels, 1ts speed 1s 32x8x8 Kbps=2.048 Mbps. First
CEPT processing unit 12 receives telephone signals of n
channels from the PSTN switch and outputs the signals
through n/30 E1 frame channels. First CEPT processing unit
12 receives E1 frame data and converts 1t into PCM data,
before sending it into the CODECs (C,—C,) in first tip/ring
interface unit 10.

The E1 frame data from first CEPT processing unit 12 1s
sent to first cell assembly/disassembly processing unit 22
through first physical hierarchy processing unit 21 in first
ATM processing unit 20. First cell assembly/disassembly
processing unit 22 disassembles E1 frame data into ATM
cells. FIG. 4 shows the structure of the ATM cell. The ATM
cell consists of a 5-byte cell header and a 48-byte 1nforma-
tion field. First cell assembly/disassembly processing unit 22
forms a 48-byte information field from the E1 frame data,
and creates a cell header, thus constructing a complete ATM
cell. The ATM cell 1s sent to ATM switching unit 30 through
first physical hierarchy processing unit 21 at a digital signal
speed, DS3 (44.736 Mbps employed in the T3 leased line
used in North America). First cell assembly/disassembly
processing unit 22 disassembles and converts the ATM cell,
transmitted from ATM switching unit 30, into E1 frame data,
before sending 1t to first CEPT processing unit 12 through
first physical hierarchy processing unit 21.

ATM switching unit 30 receives an ATM cell from the
PSTN and selects a path based upon a virtual path identifier
(VPI) and a virtual channel identifier (VCI) contained by a
cell header to send the cell to a subscriber. ATM switching
unit 30 performs the same process with an AIM cell from a
subscriber to send the cell to the PSTN. The ATM cell,
which 1s transmitted from ATM switching unit 30 to a
subscriber at the speed of DS3, 1s sent to second cell
assembly/disassembly processing unit 42 through second
physical hierarchy processing unit 41 1n second ATM pro-
cessing unit 40. The ATM cell, which 1s transmitted from the
PSTN, 1s sent to first cell assembly/disassembly processing
unit 22 through first physical hierarchy processing unit 21 in
first ATM processing unit 20).

Second cell assembly/disassembly processing unit 42
disassembles and converts an ATM cell, from ATM switch-
ing unit 30, into E1 frame data and sends 1t to second CEPT
processing unit 52 in subscriber interface unit 50 through
second physical hierarchy processing unit 41. Second cell
assembly/disassembly processing unit 42 assembles El
frame data, transmitted from second CEPT processing unit

52 at the speed of 2.048 Mbps, to make an ATM cell, and
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sends the cell to ATM switching unit 30 through second
physical hierarchy processing unit 41 1n the form of a DS3
digital signal.

Second CEPT processing unit 52 converts the E1 frame
data of n/30 channels mmto PCM data of n channels and sends
it to the CODECs 1n second tip/ring interface unit 51.
Reversely, second CEPT processing unit 52 converts the
PCM data, from the CODECs 1n second tip/ring interface

unit 51, into E1 frame data and sends 1t to second ATM
processing unit 44).

Second tip/ring interface unit 31 has the same configu-
ration as first tip/ring 1nterface unit 11, as shown 1n FIG. 2.
Second tip/ring interface unit 51 consists of n subscriber line
interfaces (I,—1,), for transmitting analog telephone signals
from n subscriber telephone channels to the PSTN, and
transmitting analog signals from the PSTN (or, CODECs
(C,—C,)) to subscriber telephones 60; and n CODECs
(C,—C,), for converting analog telephone signals, from the
n subscriber line interfaces (I,—1)), into PCM data, before
sending them to the PSTN (or, second CEPT processing unit
52), and converting PCM data, from the PSTN, into analog
signals, before sending 1t to the subscriber line interfaces
(Il_IH)'

The CODECs (C,—C,) in second tip/ring interface unit 51
convert the PCM data, transmitted from second CEPT
processing unit 52, into analog signals, and send them to
corresponding subscriber line interfaces (I,—I)). For
example, the first CODEC (C,) sends a signal to the first
subscriber line interface (I,), and the nth CODEC (C,)) sends
a signal to the nth subscriber line interface (I1). Reversely,
the CODECs (C,—C,) in second tip/ring interface unit 51
convert the analog signals, transmitted from the subscriber
line interfaces (I,—1), into PCM data and send it to second
CEPT processing unit 52. The subscriber line interfaces
(I,-1,) which received the telephone signals from CODECs
(C,—C,) forward the telephone signals to corresponding
subscriber telephones 60).

As described above, this invention converts analog tele-
phone signals transmitted from PSTN into ATM cells, thus
making 1t possible to provide analog telephone service 1n an
ATM private network. Therefore, this mnvention increases
the usability of a transmission line by reducing time slots
which are not 1n use.

It will be apparent to those skilled in the art that various
modifications and variations can be made 1 a telephone
service system 1n an AIM private network of the present
invention without deviating from the spirit or scope of the
invention. Thus, 1t 1s 1ntended that the present mvention
cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What 1s claimed 1is:

1. A telephone service system for use in an asynchronous
transfer mode (ATM) private network comprising:

a public switched telephone network (PSTN) interface
unit for performing pulse code modulation (PCM) with
an analog telephone signal transmitted from a channel
in a PSTN and converting the modulated data mto a
Conference of European Postal And Telecommunica-
tions Administrations (CEPT) frame before sending it
to a subscriber, said PSTN interface unit performing the
PCM with CEPT frame data received from a subscriber
and converting the modulated data mto an analog
telephone signal before forwarding it to the PSTN;

a first ATM cell processing unit for converting the CEPT
frame data from the PSTN interface unit into an ATM
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cell and converting an ATM cell received from a
subscriber into CEPT frame data before transmitting it
to the PSTN i1nterface unat;

an ATM switching unit for switching the ATM cell
received from the first ATM processing unit to the

subscriber and switching the ATM cell received from
the subscriber to the PSTN;

a second ATM processing unit for converting the ATM
cell received from the ATM switching unit into CEPT
frame data before sending 1t to the subscriber, said
second ATM processing unit converting the CEPT
frame data received from the subscriber into an ATM
cell before sending it to the ATM switching unit; and

a subscriber line interface unit for converting the CEPT
frame data received from the second ATM processing
unit, into an analog telephone signal before sending it
to a relevant subscriber, said subscriber line interface
unit performing the PCM with the analog telephone

signal received from the subscriber and converting the
PCM data into CEPT frame data;

said PSTN interface unit comprising a first tip/ring mnter-
face unit for performing the PCM with analog tele-
phone signals of n channels transmitted from the PSTN
switch before sending it to a subscriber, said {first
tip/ring interface unit converting PCM data received
from a subscriber, into an analog telephone signal and
first CEPT processing unit for converting the PCM data
of 30 channels transmitted from the first tip/ring inter-
face unit into one CEPT frame before outputting said
PCM data through n/30 E1 channels, said CEPT pro-
cessing unit receiving a CEPT frame through n/30 E1
channels and converting said CEPT frame into PCM
data before transmitting it to said first tip/ring interface
unit.
2. A telephone service system for use 1in an asynchronous
transfer mode (ATM) private network, comprising:

a public switched telephone network (PSTN) interface
unit for performing pulse code modulation (PCM) with
an analog telephone signal transmitted from a channel
in a PSTN and converting the modulated data into a
Conference of European Postal And Telecommunica-
tions Administrations (CEPT) frame before sending it
to a subscriber, said PSTN interface unit performing the
PCM with CEPT frame data received from a subscriber
and converting the modulated data into an analog
telephone signal before forwarding 1t to the PSTN;

a first ATM cell processing unit for converting the CEPT
frame data from the PSTN interface unit into an ATM
cell and converting an ATM cell received from a
subscriber into CEPT frame data before transmitting 1t
to the PSTN interface unait;

an AITM switching unit for switching the ATM cell
received from the first ATM processing unit to the

subscriber and switching the ATM cell received from
the subscriber to the PSTN;

a second ATM processing unit for converting the ATM
cell received from the ATM switching unit into CEPT
frame data before sending 1t to the subscriber, said
seccond ATM processing unit converting the CEPT
frame data received from the subscriber into an ATM

cell before sending 1t to the ATM switching unit; and

a subscriber line interface unit for converting the CEPT
frame data received from the second ATM processing
unit, into an analog telephone signal before sending it
to a relevant subscriber, said subscriber line interface

unit performing the PCM with the analog telephone
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signal received from the subscriber and converting the
PCM data into CEPT frame data;

said subscriber 1nterface unit comprising a second tip/ring,
interface unit for performing the PCM with analog
telephone signals of multiple channels transmitted from
subscribers and converting PCM data from the PSTN
into analog telephone signals before sending it to a
relevant subscriber, and a second CEPT processing unit
for converting the PCM data of 30 channels from said
second tip/ring interface unit into one CEPT frame
before outputting 1t through n/30 E1 channels, and
converting a CEPT frame received from subscribers
into PCM data of 30 channels.

3. The system according to claim 1, wherein the first

tip/ring interface unit comprises:

multiple subscriber line 1nterfaces for transmitting analog
telephone signals from channels 1n the PSTN to sub-
scribers and forwarding the analog signals from the

subscribers to the PSTN; and

multiple CODECs for performing the PCM with analog,
telephone signals received from the subscriber line
interfaces before sending them to subscribers, convert-
ing PCM data of multiple channels received from the
subscribers mto analog signals, and sending them to
corresponding subscriber line interfaces.

4. The device according to claim 1, wherein the first
CEPT processing unit converts telephone signals of n
channels, from the PSTN switch, into n/30 E1 frame chan-
nels and converts E1 frame data, from subscribers, into PCM
data, before sending it to the first tip/ring interface unit.

5. The device according to claim 2, wherein the second
fip/ring interface unit comprises:

multiple subscriber line 1nterfaces for transmitting analog,
telephone signals from subscriber telephone channels
to the PSTN, and transmitting the analog signals from
the PSTN to the subscriber telephones; and

multiple CODECs for performing the PCM with analog
telephone signals transmitted from the subscriber line
interfaces before sending them to the PSTN, and con-
verting PCM data from the PSTN 1into analog signals
before sending it to the subscriber line interfaces.

6. The system according to claim 3, wherein the CODEC
comprising means for sampling an analog signal from the
subscriber line interface at the speed of 8 KHz, converting
it 1nto 8-bit PCM data before sending 1t to a subscriber, and
converting PCM data received from a subscriber into an
analog signal before sending it to the PSTN switch.

7. A telephone service system 1n an asynchronous transier
mode (ATM) private network, comprising:

a first tip/ring interface unit for performing Pulse Code
Modulation (PCM) with analog telephone signals of n
channels transmitted from a Public Switched Telephone
Network (PSTN) switch before sending them to a
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subscriber, and converting PCM data received from a
subscriber 1nto an analog telephone signal;

a first CEPT processing unit for converting the PCM data
of 30 channels transmitted from the first tip/ring inter-
face unit, mnto one CEPT frame before outputting it
through n/30 E1 channels, said CEPT processing unit
receiving a CEPT frame through n/30 channels and
converting said CEPT frame into PCM data before
transmitting 1t to said first tip/ring interface unit;

a first cell assembly/disassembly processing unit for con-
verting the CEPT frame signal received from the first
CEPT processing unit into an ATM cell and converting,
the AITM cell received from the ATM switching unit
into a CEPT frame before sending it to the first CEPT
processing unit;

a first physical hierarchy processing unit for transmitting
the ATM cell received from the first cell assembly/
disassembly processing unit mmto an ATM switching
unit, and for transmitting the ATM cell received from
the ATM switching unit to the first cell assembly/
disassembly processing unit;

an ATM switching unit for receiving an ATM cell from a
first ATM cell processing unit, selecting a path with
reference to a virtual path identifier and a virtual
channel identifier contained 1n a cell header, before
sending the cell to a subscriber, and sending an ATM
cell transmitted from a subscriber to a PSTN:;

a second cell assembly/disassembly processing unit for
converting an ATM cell received from the ATM switch-
ing unit into a CEPT frame before sending it to a
subscriber, and for converting a CEPT frame signal

from the subscriber into an ATM cell before sending it
to the ATM switching unit;

a second physical hierarchy processing unit for transmit-
ting the ATM cell from the second cell assembly/
disassembly processing unit to the ATM switching unat,
said second physical hierarchy processing unit receiv-
ing an AIM cell from the ATM switching unit and
transmitting 1t to the second cell assembly/disassembly
processing unit;

a second tip/ring interface unit for performing the PCM
with analog telephone signals of multiple channels
transmitted from subscribers, and for converting PCM
data received from the PSTN 1into analog telephone
signals before sending it to a relevant subscriber; and

a second CEPT processing unit for converting the PCM
data of 30 channels received from second tip/ring
interface unit into one CEPT frame before outputting,
the frame through n/30 E1 channels, and for converting

a CEPT frame received from subscribers into PCM data
of 30 channels.
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